Glucosamine acting a fundamental role in the extraction process of uranium from El-Sebaiya Phosphate Rock. This process involved selective leaching of uranium (99%) using 1.12 mole of Glucosamine at 25 °C . The kinetics of the leaching process as well as the reaction mechanism between Glucosamine and uranium have been discussed in details. From the latter, it was found that, the reaction was diffusion controlled and the calculated apparent activation energy was 14. 78 kJ/mole.
On the other, Hydrochloric acid and nitric acid with efficiency liberate the co-mineralized radionuclides, specifically uranium, thorium, and radium, at the side of their shorter-lived daughters during leaching process of uranium from phosphate rock and prepared of phosphoric acid equation (2) (3) .
Ca 10 (PO 4 ) 6 F 2 + 20 HNO 3 → 10 Ca (NO 3 ) 2 + 2 HF + 6 H 3 PO 4 (2) Ca 10 (PO 4 ) 6 F 2 + 20 HCl → 10 Ca Cl 2 + 2 HF + 6 H 3 PO 4(3) Generally, many techniques can be used to recover uranium from phosphoric acid di-hydrate and hemihydrate such as solvent extraction tri-butyl butyl phosphate (TBBP) To avoid the mentioned environmental problem produced via recovery of uranium from phosphoric acid, there are many efforts to recover of uranium from phosphate rock before acidulation, involves leaching with sodium carbonate (Na 2 CO 3 ) and sodium bicarbonate (NaHCO 3 ) also reported ,that the uranium(VI) in radioactive wastewater was effectively adsorbed on phosphate rock and chitosan modified phosphate rock. Glucosamine (C 6 H 13 NO 5 ) is an amino sugar and a prominent precursor in the biochemical synthesis of glycosylated proteins and lipids. Glucosamine is part of the structure of the polysaccharides, chitosan, and chitin. Glucosamine is one of the most essential monosaccharide derivatives ( pigman et al., 1980). It is produced commercially by the hydrolysis of crustacean exoskeleton by fermentation of a grain such as corn or wheat. In this context the present work was design to investigate the selective dissolution of uranium from Sebaiya phosphate rock using glucoseamine. The work then shifted to recover of leached uranium and purified the obtained product of yellow cake. 2-EXPERIMENTAL 2.1. Materials A collected technological sample weighing about 5 kg from Sebaiya phosphate rock, were prepared by the quartering method and ground to 0.250mm particle size with the aid of a Pascall disc coning and mill .
Leaching procedures

Glucosamine leaching of uranium
Several leaching experiments for uranium have actually been performed using glucosamine to optimize the relevant leaching factors. In these experiments, a suitable weight of the working Sebaiya phosphate rock was mixed with a suitable volume of glucosamine have different concentrations. The slurry was then agitated for a fixed time at a certain temperature after which the treated slurry was filtered and the residue left behind was thoroughly washed with distilled water and both filtrate and washing were made up to volume before analysis.
Analytical procedures
Proper quartering of the technological sample was performed after its grinding to 0.250mm to obtain a representative sample which was subjected to complete chemical analysis of both major and trace elements content. by titration methods. The loss on ignition (L.O.I) was determined gravimetrically. The estimated error for major constuents is not more than ±1 %.
To follow the leaching and recovery efficiencies, the different stream solutions were subjected to U analysis. The latter achieved by the oxidimetric titration method against ammonium metavanadate after its reduction (Mathew et al. ,2009). Finally, the obtained products have been qualitatively analyzed using ESEM-EDX (Environmental Scanning Electron Microscopy/Energy Dispersive X-ray Spectroscopy, Philips XL 30) together with wet chemical analyses. Infra-red spectra (KBr disk )of glucosamine before and after reaction with uranium were obtained using Book Company, New York Spectrometer.
3-RESULTS AND DISCUSSION
Chemical composition of the working technological sample
The complete chemical analysis of the working technological of El-Sebaiya phosphate ore sample is given in table (1) as well as its metal values of U. From the latter, it is clearly evident that besides the high level of the loss on ignition 10%, it contains a high Ca content metal which exists as carbonate minerals ; a matter that reflects a high carbonate content. As a matter of fact, the presence of low silica content and iron has been behind the choice of glucosamine as a leaching agent of uranium selectively in order to avoid the preparing of phosphoric acid in classical uranium leaching procedures from phosphoric acid. 
. Effect of glucosamine concentration
The effect of glucosamine concentration was studied between 1 and 1.13 mole , while the other leaching factors were fixed at 0.250 mm particle size, an hour agitation time, 25°C leaching temperature and solid-liquid (S/L) ratio; 1/4. Highest leaching efficiencies of uranium given in table (2) was 78 % which indicate that the best concentration of glucosamine is 1.12 moles for about (200 g/l). Higher concentrations of glucosamine 1.13 mole did not markedly affect the uranium leaching efficiency. 
Effect of agitation Time
The effect of leaching time upon U leaching efficiency was studied in the range from 60 to 120 minute while the other leaching conditions were fixed at ١.12 mole glucosamine concentration, 0.25 mm particle size ore material, a leaching temperature of 25 °C and 1:4 solid / liquid ratio. The obtained data shown in table (3) revealed that a high uranium leaching efficiency exceeding 99% occurs at 120 min.. Therefore, it can be concluded that 120.min. are adequate to almost complete U leaching using 1.12 mole glucosamine concentration . 
Effect of the solid/liquid ratio
The effect of the solid/liquid ratio upon uranium leaching efficiency was studied between 1/2 and 1/4. In these experiments, the fixed leaching conditions involved -200 mesh size material (0.25mm), 1.12 mole glucosamine concentrations for 120 min. agitation time at 25 °C as leaching temperature. From the obtained leaching efficiencies given in table (4), a solid ratio of 1/4 would be considered as optimum at which the attained complete leaching efficiency of uranium. show that the leaching rate of uranium increases as the time increases. In order to obtain the kinetic equation and the apparent activation energy for the dissolution of uranium, the experimental data given in (Fig.2) were correlated to various kinetic models for solid-liquid reactions. 
3.3.2.Application of leaching kinetic models
The un-reacted shrinking-core model is the most commonly used mathematical model to describe the heterogeneous reactions like mineral leaching from ores. In the solid-liquid phase reactions, the rate of reaction is controlled by the following steps: liquid-film diffusion (mass transfer), solid or product layer diffusion, and surface reaction or chemical reaction. One or more of these factors might control the rate of the reaction (Levenspiel 1999). Amongst the three controlling mechanism the liquid-film diffusion resistance is eliminated or minimized by effective stirring.
In order to determine the type of leaching mechanism prevalent for the uranium ore, the obtained results from (Fig.2) were considered. These results were analyzed by using the following kinetic rate Eqs. (1) and ( 2 ) in literature review (Levenspiel 1999 ).].
Reaction rate expression controlled by the surface chemical reaction:
(1) Reaction rate expression controlled by the diffusion through the ash or product layer:
Where X is the conversion fraction of solid particle. k c is the rate constant (min -1 ) for chemical reaction. k d is the apparent rate constant (min -1 ) for diffusion through the product layer. tis the reaction time.
The results of calculating 1-(1-X) 1/3 at different leaching times and temperatures are shown in Figures (3and 4) show the result of plotting 1-(1-) 1/3 and 1-3 (1-) 2/3 +2(1-) as a function of time at different leaching temperatures. The values of the reaction rate constantsK were determined from the slope (x factor) of the straight line of the relation between kinetic model and time. 2 values it can be inferred that the predominant dissolution mechanism of uranium from the phosphate sample is diffusion controlled only.
Calculation of the activation energy
The relation between the logarithmic values of the reaction rate constants K d and the reciprocal of the absolute leaching temperatures are plotted against the reciprocal of the absolute reduction temperature according to the Arrhenius equation that shown in Fig. ( 5 )Levenspiel 1999) .]. 
Recovery of uranium
To recover uranium from El-Sebaiya phosphate rock pregnant solution was prepared by applying the above mentioned optimum leaching conditions upon one kg of the provided El-Sebaiya phosphate rock which has revealed the assay of 0.049 g/L of uranium. Uranium was recovered via evaporation process to obtain directly the orange cake namely; UO 3 . The obtained hydrated UO 3 was then washed and dried to be ascertained by the qualitative ESEM analysis as shown in Fig.  (6) . On the other hand, the obtained pure uranium concentrate revealed U content of 83% recorded by the quantitative chemical analysis. 
4-CONCLUSIONS
For selective recovery of uranium from El-Sebaiya Phosphate Rock, glucosamine has been applied. The optimum leaching conditions involved 1.12 mole of glucosamine , 2h agitation time , room temperature at S/L ratio of 1:4. Kinetics of the leaching process have been proved to be diffusion controlled and the calculated apparent activation energy was 14.78828 kJ/mol. The work was then shifted to separate uranium selectively from the prepared leach liquor via evaporation process to obtain directly the orange cake namely; UO 3 .
